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Amendments to the Claims: 

i i 

! | 

'This listing of claims will replace all prior versions, and listings, of claims in the 

i 

t 

application. 

i 

: 

Listing of Claims: ! 

i 
i 

t (currently amended) A system for treating cardiac arrhythmia, the system 
comprising: 

a sensing lead configured to sense electrical signals attendant to the 

! 

depolarization and repolarization of a heart; 

a processor configured to receive the electrical signals, to detect cardiac 

i 

arrhythmia only from the electrical signals, to discriminate between an atrial arrhythmia 

i 

and a ventricular arrhythmia as a function of only the electrical signals, and to generate 
sin arrhythmia signal as a function of the type of arrhythmia discriminated from the 
electrical signals; arid 

a drug delivery system configured to receive the arrhythmia signal, the drug 
delivery system coniprising: 

a first drug pump containing a first drug; 

a second drug pump containing a second drug; 

a first infusion apparatus coupled to the first drug pump; and 

i 

a seccfnd infusion apparatus coupled to the second drug pump, 
: 'wherein: the drug delivery system is configured to activate the first drug pump to 
dispense the first drug via the first infusion apparatus when the arrhythmia signal is 

i i 

indicative lof atrial arjrhythmia, and 

wherein the drug delivery system is configured to activate the second drug pump 
to dispense the second drug via the second infusion apparatus when the arrhythmia 
signal is indicative of ventricular arrhythmia, 

t i 
i 

■ » 
i 

2. (original) The system of claim 1 ( further comprising a pacing system coupled to the 
processor, the pacing system including a pacing lead configured to provide pacing 
pulses to cardiac tissue. 
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3. (original) The system of claim 1, wherein the system is implantable in a human 
body! . • ! 



4. (original) The system of claim 1 , wherein the sensing lead is a first sensing lead, 

i 

the system further comprising a second sensing lead configured to sense electrical 
signals attendant to; the depolarization and repolarization of the heart wherein one of 
the sensing leads is! located in an atrium of the heart and the other of the sensing leads 

: • ; ! 

is located !in a ventricle of the heart. 

i • 

i 
l 

t 

l 

■ . 

5. (original) The system of claim 1, further comprising a controller, the controller 
configured to receivje the arrhythmia signal to generate a first control signal to activate 

the first drug pump when the arrhythmia signal is indicative of atrial arrhythmia, and to 

i ' > 

generate a second control signal to activate the second drug pump when the arrhythmia 

■ > 

signal; is indicative of ventricular arrhythmia. 

i 

6. (original) The sjystem of claim 5, further comprising memory, the controller 
interacting with the rjnemory to access treatment instructions and parameters. 

; 

i 
i 

t i 

i 

7. (originsjl) The system of claim 5, further comprising an input/output device coupled 
to the controller. ; 



9. (original) The system of claim 1, wherein the first drug is selected from the group 
consisting of digitalis and beta blockers. 

- . ; 
; • 

10. (original) The system of claim 1, wherein the second drug is selected from the 

. * i 

group consisting of jidocarne and amiodarone 

i 

J ■ • 
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8. (original) The system of claim 1 , the drug delivery system further comprising: | 

i 

a third drug pump containing a third drug; and I 
a third infusion apparatus coupled to the third drug pump; 
wherein the dhig delivery system is configured to activate the third drug pump as 
a function of the arrhythmia signal. 
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11. (currently amended) A method of treating arrhythmia in a patient, comprising: 

. providing a drug delivery system for implantation in a patient, the drug delivery 
system comprising a first drug pump containing a first drug and a second drug pump 

containing a second; drug; 

: monitoring thp heart rhythm of a patient and detecting cardiac arrhythmia only 
from sensed electrical signals attendant to the depolarization and repolarization of a 

* 

heart : ! 

i i 
i 

generating arj arrhythmia signal when the heart rhythm meets defined arrhythmia 
priteria; ; 

! 

the; arrhythmia signal being indicative of one of atrial arrhythmia or ventricular 
arrhythmia; \ 

' ; activating the first drug pump to dispense the first drug when the arrhythmia 
signal: is indicative of atrial arrhythmia, and 

activating the second drug pump to dispense the second drug when the 

arrhythmia signal is indicative of ventricular arrhythmia. 

; . 1 

i * i 

* i i 

: : 

12. (cancelled) i 



! . 



i ; 



J i 



13. (original) The method of claim 1 1 , further comprising: 

: » : 

selecting a first drug dosage; 

activatingjthe first drjug pump to dispense the first drug dosage; 
selecting a second drug dosage; and 

activating! the second drug pump to dispense the second drug dosage. 

t i 

1 

i 

t ( 
I 

14. (original) The method of claim 13, wherein a dosage comprises one of a drip 
dosage or a bolus dosage. 



» i 
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15. (original) The method of claim 11, wherein the arrhythmia signal is further indicative 

of acute ventricular arrhythmia, the method further comprising: 

i i 

activating the second drug pump to dispense a bolus of the second drug; and 
applying a defibrillating pulse to the patient's heart. 

t * 

: ' : 

16. (driginal) The method of claim 15, wherein the defibrillating pulse is applied after 
the b*s is disposed. 



17. (currently amended) A system comprising: 

i . * ■ 

, a processor configured to rec e iv e receiving electrical signals from a heart and te 
detecting Icardiac arttivthmia only from the electrical signals, said processor generating 
g e ner a t e ian arrhythmia signal as a function of tho typ e of ele ctrica l si gnals, th e 
a F rhythm i a signa l indicative of one of atrial arrhythmia or ventricular arrhythmia: and 

I a drug delivery system configured to receive the arrhythmia signal, the drug 
delivery system comprising a drug pump and an infusion apparatus coupled to the drug 
pump/ ; ■ | 

: wherein the Id rug delivery system is configured to activate the drug pump to 
dispense the drug via the infusion apparatus when the arrhythmia signal is indicative of 
one of atrial arrhythmia and ventricular arrhythmia. 

: ! . : 

i 

18. (original) The system of claim 17, wherein the drug delivery system is configured to 

stand idle when the arrhythmia signal is indicative of the other of atrial arrhythmia and 

! ! 
ventricular arrhythmja. 



19. (original) The system of claim 18, wherein the system is implantable in a human 
body. | 

! : ; 
. < ' ! 

20. (original) The system of claim 17, further comprising a pacing system coupled to 
the processor. 

21. (original) The system of claim 17, further comprising a sensing lead configured to 
sense electrical signals attendant to the depolarization and repolarization of the heart. 
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22. (original) The system of claim 17, further comprising a controller, the controller 
configured to receive the arrhythmia signal, to generate a control signal to activate the 
drug jiump when ttje arrhythmia signal is indicative of one of atrial arrhythmia and 
ventricular arrhythmia. 



23. (currently amended) A method for treatment of arrhythmia in a patient 

i 

comprising: 

; implanting in the patient a sensing lead configured to sense electrical signals 

i 

attendants the depolarization and repolarization of the patient's heart; 

1 implanting in | the patient a processor configured to receive the electrical signals, 
to detect cardiac arjtiythmia from the electrical signals and to discriminate between an 
atrial arrhythmia and a ventricular arrhythmia as a function of the electrical signals , said 
processor detecting 'cardiac arrhythmia based only on the received electrical signals : 

* 

I implanting in the patient a drug delivery system comprising a first drug pump 
containing a first drug and a second drug pump containing a second drug; 

monitoring the patient's heart rhythm using the sensing lead and the processor; 
upon detection of arrhythmia, determining the type of the arrhythmia using the 
processor; ! 

* 

. responsive to atrial arrhythmia, activating the first drug pump to dispense the first 

4 * 

drug to the patient; and 

j ; responsive to ventricular arrhythmia, activating the second drug pump to 

dispense the second drug to the patient. 



24. (original) The method of claim 23, further comprising implanting a pacing system, 
the pacing system : including a pacing lead configured to provide pacing-pulses for 
causing depolarization of cardiac tissue. 

* * * 

i 

25. (original) The mjethod of claim 23, further comprising: 

. implanting in I the patient a device configured to apply a defibrillating pulse to the 

: ■ ; ■ i 

patient's heart; 

activating the ifirst drug pump to dispense a bolus of the first drug; and 
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applying a defibrillating pulse to the patient's heart. 



26. (original) The method of claim 23, further comprising: 

; implanting in ithe patient a device configured to apply a defibrillating pulse to the 

i \ patient's heart; ' 

activating the Second drug pump to dispense a bolus of the second drug; and 
' applying a defibrillating pulse to the patient's heart. 



27. (original) The method of claim 23, further comprising; 

implanting in the patient a first infusion apparatus coupled to the first drug pump 
and a first infusion site; and 

: implanting in Ithe patient a second infusion apparatus coupled to the second drug 

pump and a second; infusion site. 

. i 

28. (original) The method of claim 27, wherein an infusion site is one of subclavian 
vein, superior vena cava and fatty tissue. 

! 

■ * 

i 
i 

29. (original) The mlethod of claim 23, further comprising 

• j 

implanting in ithe patient a controller configured to activate the first drug pump in 
response to atrial arrhythmia and to activate the second drug pump in response to 

ventriculair arrhythmia. 

• • 

• ■ i 

.i 

i i 

30. (original) The rriethod of claim 29, further comprising programming the controller 
with atrial arrhythmia criteria. 

* 

31. (o|igirial) The method of claim 29, further comprising programming the controller 
with ventricular arrhythmia criteria. 

i 

I • i 

32. (original) The Method of claim 29, further comprising programming the controller 
With criteria for delivery of the first and second drugs, wherein criteria for delivery 
includes minimum dosage, maximum dosage and frequency of administration. 
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33. (original) The method of claim 23, wherein the first drug pump includes a first 
reservoir containing! the first drug, wherein the second drug pump includes a second 
reservoir containing the second drug, the method further comprising: 

1 refilling the first reservoir with the first drug; and 
refilling the second reservoir with the second drug. 

I I 
I 

34. (original) The method of claim 33, wherein refilling a reservoir comprises refilling a 

reservoir using a needle and syringe. 

i 

35. (currently amended) A system for treating cardiac arrhythmia comprising: 

* i 

a sensing lead configured to sense electrical signals attendant to the 

■ 

depolarization and repolarization of a heart; 

! 

a processor configured to detect cardiac arrhythmia, to discriminate between an 
atrial; arrhythmia and a ventricular arrhythmia, and to generate an arrhythmia signal as a 

! < i 

function of only the sensed electrical signal s, said arrhythmia signal being and 

* * 

indicative jof the type of arrhythmia; 

; a drug delivery system comprising a first drug pump containing a first drug, a 
second drug pump containing a second drug, a first infusion apparatus coupled to the 
first drug pump and a second infusion apparatus coupled to the second drug pump; and 
, a controller jcoupled to the processor to receive the arrhythmia signal, the 

* * 

controller generating a first control signal to activate the first drug pump to dispense the 

* i 

first drug via the first infusion apparatus when the arrhythmia signal is indicative of atrial 
arrhythmia, and thelcontroller generating a second control signal to activate the second 
drug pump to dispense the second drug via the second infusion apparatus when the 
arrhythmia signal is indicative of ventricular arrhythmia. 

36. (original) The system of claim 35, further comprising a sensing lead coupled to the 

i 

processor, the senking lead configured to sense electrical signals attendant to the 
depolarization and repolarization of a patient's heart. 
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37. (original) The system of claim 35, further comprising a pacing system coupled to 
the processor, the pacing system including a pacing lead configured to provide pacing 

1 t * 4 

1 * I 

pulses for causing depolarization of cardiac tissue. 

i 

: : 

38. (original) The system of claim 37, further comprising a device coupled to the pacing 
system configured to apply a defibrillating pulse to the cardiac tissue. 

39. (priginal) The system of claim 35, wherein the processor, drug delivery system and 

controller are implantable in a human body. 

' i : 

■ : : 
1 : 

40. (currently amended) A system for treating cardiac arrhythmia comprising: 

* 4 

| means for sensing electrical signals attendant to the depolarization and 
repolarization of a heart; 

1 ! ; 

m^ans for detecting an arrhythmia from and only as a function of the electrical 
! signals; J 

: meians for discriminating between an atrial arrhythmia and a ventricular 
; arrhythmia; ahd 

j means for drug delivery comprising a first drug pump means and a second drug 

i * 

: pump means, 

; wherein the first drug pump means contains a first drug and the second drug 

i j 

pump. means contains a second drug, 

! 

. wherein the first drug pump means dispenses the first drug when the arrhythmia 
is atrial arrhythmia, and 

; wherein the second drug pump means dispenses the second drug when the 

i 

arrhythmia is ventricular arrhythmia. 

• . ; 

: ■ J i 

; ; : 

i, 41. (original) The system of claim 40, further comprising a pacing system means 
{ ! Configured to provibe pacing pulses to cardiac tissue in response to the electrical 
signals. 



i 

Q9/842!14B ; 



PAGE 1 1/15 ' RCVD AT 2/20/2004 2:40:02 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 ' DNIS:8729306 ' CSID:7635146982 1 DURATION (mm-ss):04-10 j 



FEB. 20. 2004 3:04PM i MEDTRONIC LAW DEPT 



mi 




NO. 9582 P. 12/15 



• i 



! I 



42. (o^iginjal) The system of, claim 40, wherein the system Is implantable in a human 
body. : I 

i « 

i 

* 

i 

43. (original) The system of claim 40, further comprising controlling means configured 
to activate the first drug pump when the arrhythmia is atrial arrhythmia, and to activate 
the second drug pump when the arrhythmia is ventricular arrhythmia. 
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